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ityfEX'JXAfi, ^-&< <h & 2 o<7)|tjfe^^-A^®^-r^^M<!:^ 
£^-trX'jXA 0 
> mUC&l 8 {Ci5ft^X'JXA 0 

^ v ^ - ;v tc^ffl £ *i , limo^^B W y X £ ^ tr X V X A o Ki62f ftt?£> o T 

hu i tc® j& s n & i*i k x 9 x * y ? m% zmx-tzxr-y-ft, 
ffM £ ti £ x >; x a £ ft & is: pgf t 
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If-^illf ?7 ^"e (± * - K • ^ * v KtiMRiM £ fi 1 9 £ <6 <7) r? * ^ 0 # h & 
[0 0 0 3] 

- <7) J: 7 iz , ft ^fedijgjg is <£ 0^1^ £ &7fc 'J > * £ fg-si- 

tst^xRMm-'pts: < , ±%%mw:$:m^tz%ii oGb P s ^±o?«f jsasw-e 

[0 0 0 4] 

Mode partition noise) £fg:<#|]x.. ffiWS^l^- h £?|flH-&'J&l?14^<b, 3 
rg3&*5 jumlJ^yV^^*- K • 7 r >f ^f*fflv»*^5?**abo tz 0 ifzU- 
■9*- ^V^- K^ftgg^l^^^o-rTfe^fS^i-^^^'tt^^, iSm^oio^H 
^fc£ tl&fg^ ^®!§7tM (Edge emitting laser) £ *t&o Z.<Otz*>V- 

[0 0 0 5] 

— 3rt\ v-f ^ o • n >tfjL — ^-^ , -9" — /^ ^ ^ >7 I/ — A, • n 

> - 9 . ®3&?iJMSS<7) n > kf - * £ i/>o £ J: ^ & ^ > kf - * & t(T>m 
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19 tf> hiOli, B#FMS£. t4^^l/^f >yO/h$^^S* 

£tt£ 0 -if, zti&^m&mt lxi*. ff^ttLtcMosii 

I CfcraNTflfefcl&Bltf) 1 0 G b p sflJ£i:fca;:fc7& ? &5e£*t&o *Px.T, # 
[0 0 0 6] 

$ <b C ?4^V C S E L (Vertical Cavity Surface Emission Laser) £Vfrl£tL 
^^fH 1 - (Photo Detector, WT, ^HWCJi, PDi: LT#BSi~^ 0 

SM^itm^ 2 >kjtmm t ltm $ *u 1 o g b P s m±3gjs * * > 

itHti/^^jnWUt^o VCSELIi, 3Tfl5 0,« 

[0 0 0 7] 

ItlOGbpsilO 0 m i Ti«#14*fiT $ *4 ^ t * < , 
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cal turn) tf-SkW t Ztl2> Z tiZft 2> 0 
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ttz. *77^ ^t^»^]^@KiSi:ilC r >f /SCO "7 1^ v 
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• >^<7)>; >^ . ^ya-;Ml^^tv^ 0 #R!2 001-24235 

1 2^^^;u^^iJlcgea^tL-c, l^ijom^^^ti-cv^o ttz, ifeffl 
2001-24235 8^IRtC*3V*"C(i, VCSELTP^ IC^PDTP-f 
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19 2 5 0 //mOMRS^40t-7l/ + yy;i/ • ^- TVH^"?* - > ^Mt4 - 
t*«pTi6-C(i**o Lri>L&rt f «b, #P^2 001-24235 8 -^fRKiP^cO 
jfe'J • tya-;ni, i^WClffl nTfi&fclEi&SU'?* - > ZWtfalrZ, d t a*-C 

ciJf-c^Htf'iiLD/PDo i co4 ja^^-r*^«±, ®.&ALXtmmT 

[0 0 12] 

&ffi*>fcjS>*i-Cj3lK fI^co^|^qf^tLTv^ 0 J|$K§2 0 0 0 - 3 2 

1 4 5 3 #^2 0 0 1 - 1 4 1 9 6 6 -^2^ #B§¥ 9 - 3 0 7 1 3 4 

■f-&*U W7- 2 0 2 3 5 0^Mi:i±, #aKC-/'; X A <T&, 
*7 7^«I^, ^if-A<7)f5«5^rfp]lc^LT4 5° MBf-r^chHJ; *K 

mm t -cm < 77 m^m* $ ttr 0 

[0 0 13] 

Ztz, 8-2 9 1 6 1fMt:ii, U >X#y; XAtWH^S *iTi3 «3 

^fc =^7*'jXA^t4 2oW2^xU-f 
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ixmuz i> , # 7-261060 -^frcf*. rto 2 ?>tk- 
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&v> 0 fS¥7 - 2 6 1 0 6 O^m^m^it^y tr- ^t±, ->5al/ 

[0 0 15] 

(i-C^D) £fflv*T:*«|n]3S* (optical turn) L J: n £ -f& 

CSELPiP^iiiai), ^<tiltlT«8 0 ja-tJEjF&O-C, 3fctf — 
•Mi, itffllJ 10-2 0° <Dfctf*)*G-t-2>o ZbiZ^ 7t4 '*frb<DttiMitti, 
v^-f-^E- K^^f77^f^NAt^i5ftI (5 0 ^ra3 7«|NA = 
0. 2%<7)VfrMl 2° X*mi 0%<D&m) \zfoiPZ>tztb-Q*>Z>o Ztltfl 23fc 

[0 0 16] 

W77^^tLD/PD^ Jjifti & 7° U X AflS^L £it£* * ftHitS (r 
ay tracing)T*v 5 a 1/- v a > Ltv>-S 0 [H 1 4 trti, ^fs^-V^^ (TCH 
) fciO^fc-f-***' (RCH) -en?tLlf t^Wooi/^f M/-x^i 
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ftftl^t. 7'jXA 2 0 O^TSl^'jXAtCiaf LT5i<7)5 0 //mPtlO 
r ^/sOFcOi^M^2 5 0 j* m M y ft^t^l, & <D t V 

[0 0 1 7] 

— ^ff^^RCH^fi, 7fe7r ^MOF^'b±fpI^^« ? ttiT. 4 5 

PD (7* h • K) £*itv*& 0 m 1 4 -C(±B1SI<7) 

P D CAo fejfcjjSiti *TMh# x&ho 
[0 0 18] 

Ell 4K^S*l* #< <D±tfBMt %2>PD*&tl, 2 5 0 // m_hiU 

oT, 4 5° D5-eR#tLT^<bT®^^^>2#B<7)g^(7)^-7 7-f/<OFCA^ 
, <7)« ? B^'b^tLT^^ffML, 2 5 O^m^fiiJ OBWjt7 7-f/^z 
[0 0 19] 

o 7 7>f/^ pd, LD^^jXA^^itt, £$c* 0S#r^= i -e 

-T & jte«*t#i£, i3 «fc TO^t 'J > ? • v * - A/ £ 3" trltm&S^ff ?& f '.ftH t $ 
ti-C^o *^WgWtt, 2#C7C:)fcl'— *f • 7W t 2^7C*7T 

-f^' • TU4&£Z>\ 2 tttW^im^ •TV-it 2^7t^a' • £ 
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h - * * * ;i/ n# £ ^m-T & jte««#g; £ Jtifc-t 

t&mmw iz. js it £ ©-JMeas^r s srnift-r & c t * g w t -r & 0 
[002 1 ] 

[0022] 

ma ^ m-ik-r tz & <r>^m 

^HHjfi, ±mttzfemmvco^£*mmi<zmtLtz$£i%:, ft^no^ 

(Spherical aberration)ri ? ±^&^@-C£>£ d t Z&itiirZ t izX *) & 
Stifc&O-Cfc&o ^l§H^^isv^-C(i, XlfXAcoMKBj&Sti&fH 

[0 0 2 3] 

^co^MV>X£ii^^-^7t^<7)^®£^rLTi3f), ^ 

vyx^mm-t^o ±mLfzmmt, ^y*<? MfcKisv>T3s#$*i*&^*.ja 
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[0 0 2 4] 

mm±m?-fr h <d it tr - a * $ tt * £ * <r> t , 

[0 0 2 5] 
[0 0 2 6] 

*§§9! o fj| 2 <7)fl|j& K ± ft , H 3£co»J L it tr - A * Mft $ r f&^StT- 

®« k se^ij $ n £ §titmir zmm-r & * t- t , 
■ft 

[0 0 2 7] 
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mi en * & ffl^oistif & j&fcft tr - a £ $ h mm u>xkx 

[0 0 2 8] 

, Atts^^et ^-^tfflt^a^g-cfeoT, hu fa-it #^a^e«i. 
HuiE^M^'bScm^ftTt^if-A^^it^^, m%mm^mk't^^ t 

hu IE K 9 'f /*SB «9 lEft $ ft * IMf^ <h , 

HtfffiBH^T-m: »)^$ft^kr- A t&iz, mrfB^^-A 

it El« L T ff^JjJc £ ft tz m$m V > X £ tr £ , 

Mmmfazntz^-^itZMLxm&nmtttmi&ffi** ?y° } ) yymt&tz 
£^tr, itt^Ma^a^tiw^ft-So 

[0 0 2 9] 
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[0 0 3 0] 

hu mitm^ZLU iz X *) fk& $ ft tz Ote^r * * if L X Itm®. K 1*1 £ te« 
mri sm^: sum k £«F l t ® n^&m^ * gift $ Mn^fy^ 

[0 0 3 1 ] 
[0 0 3 2] 

*§tw <vm5 <nm$L izxn ts\ it tr - a £ in^s^m i*j gm;&^T{i[fi]£-tt- 
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[0 0 3 3] 

iu i*i u \z m m £ ti z> & mi*) k ?° y x ^ y ? & m x -t & * -r ? -f t , 

[0 0 3 4] 
[0 0 3 5] 
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[0 0 3 6] 

Att® 1 2 £ i: tmiTj® 1 4^Ii:ii, tr-A^UAStS*^ Mx.tf^ 

Sff — f t t±|&* /^t-Kt^O £§&7fcSf tr - a H^(&"f * ft® 7&* 
ilM ItM^tLt^T, tf- A^<7)^^ fiifiil* $ CI £ &X § & ^ 
ttt$tLtv^ 0 i2(i, Ell K^LfcAlt® 1 2i3J:O f m^l® 1 4<D3tM&l%k 

i&*fttmmKmnLfzmx"&2>o 021:13^1^ xmmi 2k**u a®i 8 

KfcEfc** jS>1" £ - a # ? A#t $ iito^o*^ $titv^ 0 M^X it 
, ^MfcA^—Jf^ ^7r^fA»W^li, ft If --Ml, ±i£L£l9« 

h 19 kjb#t u R#t® 1 6t:j;*) si^t^tiT, mjjm i 4 ^ tmm-t Z 

o ftHLtl, ai7J®l 4 HffM£*l*:ffi®2 OlZXt)WM^*iX, &Lfrffifc<DM 
Mz.imMitziZmm-m<7)mW%ftm, MjLl£BrewsterftXiJV7°i) 
>7-t&miR£ Ztifzifr7 r J s*(D3%mttziiP Dco&ltm £ Lxm$LZfrZ>%: 
JtW>2 2 U|fiJ^oTJRm$*i4«Jati: $nr^* 0 
[0 0 3 7] 

EI 2 H^L/Cct 9 Alt® 1 2£l<^ffi7J® 1 4 Offi® 1 8, 2 0li, y°>) 
M< iT-S^ ft® 18, 2 0<Dm&i:±& <i-2>Z.£lzn&-t-2> 0 $L§&m% 

h fi> ife^tt* jjnx. te® 18,20 w^cMJRH^m i & x i/m 2 ^ 
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[0 0 3 8] 

i3ii, m2<DQkmr*mLfzmmi s<om&*w:±LX7F;Lfzmx$>2>o 

Wlz&^Xit, ffl® 1 8 <bffl®2 0 <hfi, *%W<?>$hmrfMl&2ti2>m.*)lizis\,* 
t, l^-<7)^h-t-^^<h^T'#^>L, I4^fti:tl.Itit:'^o HI 3 K 

im&J&VttZtiX&y), ff«lA»ilottM$^iIl 8 a All 
8 a *W)mA,Xffif&Zti2>mm l 8 b fcj&»e>«tJ&3*iTV>& 0 All 8 a^)| 
SR i J±, ill 8b^SR 2 i:n/h$<M$n-Cv>t, Ml 80MI 

[0 0 3 9] 

^l&^^^W^HifeO^^js^Tti, Ml 8^f*Mt^ftSDl 8 
bC9*#£D£, 7 7>fA'fflPB^ftfcl/2tt*-tt:J:»), 3WftTS5&Jg 

<D$m*ft o zttfx£z>z.t&M.mzthtz 0 xQ&ftmzism-t&t, taut* 

, 7 7'fAHfi5* t 2 5 0 ^mO^i:{i, ft® 1 8 b # $ D * 1 2 5 // m t 
L, fflffi 1 8 a <0*£ $ d Sr. 8 0 M m C <h T% J: ^fg: 

* n x h -^ttSr-^x.* CI t75 s -e# -6 C ttf&ltiZtitZo L^Lfcri*^ 

<Dm<7)ftM%WMt Lt, 7 7^ • >x^\ 

)V • ^>X£^ffi^£*§£-&<h-^(i, U>X?)#S^ ffl^H^x.r, _ti£L£ 
[0 0 4 0] 

11 4 (±, W h l/-7«y ^ il^-v 3 >T-2ttS<^> ls> X^^'&imtZlt 



tBII# 2003-3077560 



m% 2003-1 13726 



^-v: 18/ 



<7)^t^:iv^>X<7)iji^^, * tiffin 1 30/ira-190 yumiT-5 3 *n 
Xtm4 (b) K^Lfc^^ti. fc^fcfclHIttHtfcJ: *)nhtitzr7-7X*$> 

o° fbLt^ii^LfH^^o eu*, ^^-e^^n^{£s^ 

[0 0 4 1 ] 

[14 7-c> v *s *&&<o&M-fi$\<nmm<om*, t&G-nm i . o o 

iOf^Wl 0 0%tL^^»tLT, 0. 5^<b 1 Ofafflt LTtf 
£*iTV>& 0 Ei4 (a) , (b) KTjkZtiZ X o «HJ^ £ <^ T ti , 

fti^O. 9 l#>fb, ftj&^O. 5 4<^)fiti/^ffirf|f)^ 0 &jb\ 04 

# vMfcHTab 0 , ip.*£&i« l/>XiH *S^Sft^**ai < £ £ <z>-e*B& Lt^L 

[0 0 4 2] 

i4<7)II«l(7)Mi^lit^i, H4 (a) K*3V>T\ £±n-:Hi, ( 
/h$ ^ > XofS, t!4*l/> X<7)#S) -C^-t <b , (1 9 0, 1 9 0) -c* 
19, ^Tn-tlt ( 1 3 0, 1 3 0) t*^ *±3-t (1 3 0, 1 9 0) 
-e&£o 0 4 (b) T'fi, £3--*- (190// m, 19 0// m) , fc^-i- (1 
3 0 ^ m, 130/im) , HflOn-^ ( 1 3 0 M m, 1 9 0 ju m) -<?&&o £fc 

,1114 (a) <n&±^-i-frbttm^-i-z&&ttftm±min&ii. font 

o 

[0 0 4 3] 

# < ^fb-t" £ t ^Tfk £ iih 0 — ^ VCSEL^«bm fcft**, 7° »J X A 
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T \s 4 t U> X~£ Wffggj£<7)f£^& <h*<7>i;#^& < * £ ^IC , ii^L#a<7)ffl 
10 0 4 4] 

^^(7)# fc(DmM<Dfcn^& ^x, rtfli uses $ ax&^s^'h $ & p > x t 

>X<7)#@^\ 13 5// mCOif £"C% V >XoW 1 5 5- 1 6 5/^mt 
* > rtffiiJ ^ > XV)#grt ? 14 0// m<7)i§£"£\ ^ffiij lx y Xco^I^n 15 5- 
17 0// mf* <9 . I*HIJ >X<7)^@^ 140// mT\ £Mi > Xco4Mltf ? 1 5 
5 //m- 1 7 0 // m^a^-g-fr-tir^fEB-^ 0. 9 0-0. 9 1«i^M^ 

[0 0 4 5] 

£<bK, if i Lv^^^^li, [*MIJl-<>X<7)i|^!7^1 3 5//m, ^ffiiJl^^X 
<7)#f!rt ? 1 4 5- 1 5 0^111^!), I*HHJ >X(^W 1 3 5 ju mX\ 1/ 
>X<7)±£» ? 1 4 5 - 1 5 0 // m-C<b «9 , |*I#JJ 1/ > XV)^75 ? 135// mT^M! 
P >X<7)^1^ 1 7 0 - 1 7 5 // m, |*HIJ P >X<0^@^ 1 4 0 // mT% £RHJJ U 
> X<7>4Mlrt ? 1 5 0 // m, ftfllj P > X<7)^@^ 1 4 0 // mT% £MiJ 1^ > X<7)4M1 
^ 1 7 5 - 1 8 5 // nu V > X<7)^@t!> ? 1 4 5 ju rru £MIJ 1^ > X<D^&tf 1 
5 5 // m- 1 6 5 // rru 1*1$] U >X<D¥&& 145^a >X\ £MPJJ V >X<D^ 
Utf 1 7 5 - 1 8 0 ju nu l*HIJ 1/ >X<7)^@^ 1 5 0 ju mX\ £MPJJ 1^ >Xof§ 
rt ? 1 6 5 - 1 8 0 fx m<D% ! 'tL^ticom.&&fc> J £lZ&\s^X, 0. 86-0. 890 

IE a o &ft%£ii$-mmtim hti^zt^^^fz 0 

[0 0 4 6] 

±i£L£'dti, lx>X##0£&<^ 5 ju mZM.&t LXWfzi><DX& 

fzftm v > x<D¥&<Dm'^m.frbm±mz x<om& =t who v yxay^<DW^ 
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htiz>z.ttfi?frho — ft, mm^mt^W:, mn^^JtMi^yx^, eh^ 

ttft$l±.mmmt% «K 0. 5 4 - 0. 8 3(?)iv^ii$L^4x.^v^i: 
■ofz 0 

[0 0 4 7] 

±^L£$iitm3i/>Tf±, 77^f /< • T W tcjolt£ "7 r 'f 2 5 

[0 0 4 8] 

EI 5 IZit, ^f&B^tc J: V) AttM 1 2 43 «fc Zfitijjw 1 4 C^J£M U>Xfim& L 
XJf£$L£1Xfz~7 } ) Xl*\,Z£Z>it\£-A(DV4 Y U-X -y^ P-v a >mM<r> 
It^r^^-To HI 5 (a) ^O^'JXAML^OI/^f hl/-^- 
i^-v3 >HJ&Oi&:&£^LfcHT-&»K 05 (b) f|Il/>XU 
Wffil 2i3ct^t±i^®l 4CML/ l :7 i| )XAWl/^ h • yUV-ya 

i tz (i m^j ® ft \z , -e ti-rn o f t £ t± l d £ semi- & w&l t l r tf o 

, SttWOfilfB&ftO/j*, WliLD-OF, OF-LDO^fi^ 

S^LTf^nrv>4 0 XA<7)4 5° I^^^Cl^tv^Mli^RM 
f^^SI^ Ztefrotzk <DX$> h o 
[0 0 4 9] 
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mmis>X2 A^mL^Ktz'ik. mm\ 6-crm£*i, nmmmu>^2 6 

-Ci|^^tLTv^<7)^^$tLT^^o — ^ E15 (b) Tf±. 7''JXA2 8CA 
ltL/cAlt7t^-Am2 2 (i. iIP>X3 O^-B^m^ti/iflL »f® 1 6 

[0 0 5 0] 

t£-7 r-f ^<7)M(2-7°'; XAyffiJ; ^ 3 3 Ojunu LD, PD^X'JX^^^ 
3 3 0 // m^6tLT@Efi$tLTV^ 0 ^ftfbte^'jXA (l^X) ^<7)A3tHJl 

lA^^WIJ 12° -e4 7 0j«m, 1 5° T»3 7 3 ^m, LDrt^f42 0° V 3 
3 5//m) ^tftfcLTjoi'K ^OTt^^^^ll^it/i-r^^^^M^*^ & <7) 
<b LTv ^ j. V- is a >Zft^fz 0 
[0 0 5 11 

7 r 4 ^frh<DitiMltte%:Mfrh 1 2° <7)tfi#t£!-C 1 0 %(D^mz^h 4 9 & 
0 0 -C 5 0 %V>mt (tztz L 7 0 UT-CiiTO-e 1 0 0 % K fc* 4 n \z&M) <n 

(D;^*-?^ &£v>f4l^>X<^ff^|*£MKft^t1-ft{4\ MKSS^&^fcf* 
& c T-f/^OAIt-eti, 77>f/^NA=0. 2, gp*> 1 2° > fcftTt 

[0 0 5 2] 

H5 (a) -e^^^^J:^H^MSM*^li-tL(i\ (^ffitliPD 

■jXa (oi/^X) ^Att1-&^&. 7°'JXa (<7)p>X) frb&Mi-zm& 
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[0 0 5 3] 

05 (a) is ±0*1115 (b) *)fctfc-ftU£mffiZtL2>£n1 l z > ^ffil/>X$: 
&A,X~mJ&Ztitz^5£W<7)-? } ) 1 oti, Alf*e-Af 2 2 H*tS-f £f£g 

-UX\ itmmx&zms (b) -ci±, r«i^>X£#^f#j&£;ft£r<j xa 

& o 

[0 0 5 4] 

tt^-r & - £ § £ -r <h tfTjk z fi & 0 

[0 0 5 5] 

, *S6KK;fcv>Tfi. '&&1r&£7i l z&m<vm&i l z^^xi>&m*lJnx-tzo M 6 

k»±, *i§w<^x>;XA^^:M-r^>7t*!)0#Mo^igxfio-g|5^^-ro 

[0 0 5 6] 

> K^Sr-g-trSsajK-t^^ ^^^i^(±l^5«#Jl*t*W'bffM^n^MX 
[0 0 5 7] 

06 ^^fflLT$ib«|&^<7)X';XA<7)M3tXS^ov^-C^1-^o £1\ 
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me (a) hZTf^fiz x n tc, #!)xJi\ ^t^>K^-fe7^7^Wi 
|g^ti^OTJ^^#x.^^ilJX*3 6 m&fttR a MlfHoo, 
<7)£W.mW3 8 ^^^THH^-t^ @i&f4R a^^ft^-t^^S'J^^^il^ 
^^ittoo, [*]ffliJc7)/Ml(7)lx>Xtc^1-^[HIg5 4 0 ^M^tLTWJfln 

xi-^o -^-c> me (b) H7j^ft£<Mn, *MiJ<^SoA#v^>xti*j- 

[0 0 5 8] 

^607^^6, HI 6 (b) H7jx£tL& J: 9 Kl, *g<WiflJ;rj 4 4 3 8 U 

tf-c^&o ^m^n^xii, &mi*. me K^Ltzmmfrhw^ztih^^ 

[0 0 5 9] 
[0 0 6 0] 
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[0 0 6 1 ] 

U5 4t, K7^/^5 6t, $P^<7)7''J X'A 5 8 ^^«?titv^ 0 
[0 0 6 2] 

£A-k<7)§£ytm, M x. IZU — if • *M * - K i £ tif&ft * - K (VCSEL/PD) <D 7 

Ute^T^ h £M £ tL 2 ^7C K Sfi^lJ $ £ f&f&TE; tT - A j£ £ B (Dij\a]^t 

^T(i, K ^ /^'fR 5 6 Up$3lc LTH - F • y>^ 6 0 /^KM £ fiXH <9 , K7 
[0 0 6 3] 

7 S, JXA5 8 0AMM5 8 a <h tBytlM 5 8 bi:(i, ^HJ^c L£t^oT«J&£ 

ntzm*wv>xtf%\£-A\znfcLxw.w.znx^z>o yjXAssfi, 

B<D77ffi]HScai$tL^>7c:e-A^, Slti5 8 c-e^0^7t^H^i-^> J; ^ 
\Z^CX7FZtiZ>-ft[n\^tm&\Z*£ho itz, y;XA5 8(i, tH*ffi5 8b 

ZtiX^^&o &ib\ [H 7 H/^L/c^'J XA 5 8 (i\ A MM 5 
8 afcJ:(LKai7JM5 8 b^MM <h J: ^;|Eg£*L, Alt® 5 8 a <htb7j 
® 5 8 b t<DmZ&gc%Z>mf&t ^tLTV^ 0 :<7)i^ aj#®5 8 c tci3lt& 
H't^^v^IWI— 14<hvM,£-Cf±, ® 1 ^^L7t:AltM5 8 a <btb7jM5 8 b £ 
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[0 0 6 4] 

f§7tSI55 4 (4, $ t>KW— fr* • K£7j(4#&7fc^>f Kfcv>ofc5&3te 

t^i5 6 2 @g&3HK6 4 t^t^M?ntv^ 0 ^itm^ue 2(4, 00 

xlfGaAs, GaAl As, I n G a A s P t ^-ofzZtl£X%\btltz^fr% 

■ h 7 > v X ? & «fc Ztfggftgffi h7>yX^ £-^A,-C*ilJ& £ K 9 >f /^TSR 
6 6 tmm&U6 8 fc*^^»rit$*Lf^i9, • ^yft^-otz 

10 0 6 5] 

±7 T-f /^(optical fiber bundle) 7 0 ^Tfctf-^ y 
v-T • 77^ * > h *) iJ v-fV >7*Z~£hZ.t **tf&tZ*tX^Z> 0 
?g|S5 2(4, PimzMx.t$ih7T'(^%:t*-t) s ntkZtiX^X^ 7 s 'JXA5 8^^ 
1&iti2tlfz3t¥-A$:J:ii^timMZ J £X^&o 2 M5 4 

tit, m^L%^izwi&&m&ti\Lm®:it>m7 2 tux ^Mmm^n^^ti 

, ^o^6t>«^£*iTv>;z> 0 rr** ?2&5 2i3J;^7t^5 4 fc, 7° 

^^nfjf4g^:i6^7 4 cnn^SLry; xa 5 8 nffM^a^in^L 

A5 8fc^ift*t:o^ti, EI 7 U7^L7c^M<Of^-e{4, 5£3tU5 4&X 
XA 5 8 <7)ffiS<7)^8*mK*t/£-f & «t ? (c LTM£*i£gl7F L&W£S 

&*!>#J£K X t)i£W®:tbZtiX\s>&o £tz, ^ztwwi&vmMvyifm^&^x, 

tu, Mx.izi&wvkftmm*. itLW&&m%t**fZf£2 j £2>zti>x£2>o 

[0 0 6 6] 

m 7 {zfjk LfzmM<r>jtmxi£, ytyrj /N'm 7 0 o— 7°^ 7* 7 6 ^ 
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L fc* fcf - A * ffi ^^SW^tt*** ;^ { T^i)£i:$*itv^ 0 ft 7 r 
[0 0 6 7] 

6 £ ti^^s & if & mm tefflf&zm l ^ jEibbi-c* * » @8c^^ti^7'7^ 

7 6 0lR^gR7 8 Uli, -r^*- KOTt7r-r/s-8 0 ^T^ftiS =fc ^^fpJH 
$S£o-C&ffi£*LTv>-C, f7 7^^'8 0W, f§7fc^5 2 O^Ol&jfeSfT- 
HitlDi-*flUSi:$nTv^ 0 EI8 t;^L^#5EOHifeO?F^t?(±, Jt~7 r 4 

8 0ti\ flt^lSjKl 2?!k ^Ifi]^5^ij(7)^ft6 OWv^CIiltlSt^tL 
TV^T, 6 0^*;K7)iIfg^--r 7^^IiLtv^ 0 

[0 0 6 8] 

t*-A^rff Ltv^ 0 HI8 i:^L/:7 p 7^7 6 (i, 6 0^7^f^- K • 7 
-H 5 t'^o ifc, i8t:^L^7°77*76i:ii, 3l:M£ffl5 5 2 K*t LTftaifc 

[0 0 6 9] 

®9(i, Jf.%m<r>-fV XA 9 0<7)fiJMEI^, IMJcSl^Xfcftfi&a^jg^fc 
—fcf&M L ffe WliOii & teffi L T ^ L 7t 13 T* & & <, II 9 K ^ L 3^9! <£> 
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LtffllilM^tfflLtffM^tLtv^o EI 9 H^L^X'JXA 9 OcofUJfc 
OJ&Sg-CI±, AM 9 2i3«ty f tb^®9 4 2o<7)Ili, 
£*#J&<h ^tiT, I^7''JX'At LTSt?tiT^^> 0 ifc, AS}® 9 2 £> «t 0* 
ffi^S9 4C(i, |5]— ftm^Mfc® 1^ > X 9 6t& s \ m 8 tc^ Liz-?? X 7 6 K*t 
l5t4J:^:, 1 2 x 51S@e£"J£*iT^& 0 
[0 0 7 0] 

fcX'J 9 0 Tti, X 7 6 H^flc$n^:fi:ilftA#StC*tJCDi-4«JKt L 

*c x am-ctfca&«>* 9 8 tiaa^^i o o <t Lt^^tirv^ 0 tfz, m 
9 tc^cL^xu xa 9 o ki±, $<bn^et;^^$n*fia^, xmxa9o 

£ , LD/PD//'jXA/77^ ^ffillKSI * ftfili" & * O^^f ^ * S 
[0 0 7 1 ] 

X'; XA 9 0 Kti, AM® 9 2 *3 «t t/th^® 9 4 $ «b URfcttS 1 0 2 ORtt# 

te£Sc#-r &b , x>; XA<Dj&mmi:&itz0wmi'>xt £i±xu xa 

— t" -f >X-C£>£<J&^ti&^ 0 
[0 0 7 2] 

0 0<7)Ii©fi^/^to HIl 0 K^LfcStfc^JfcSB 1 0 0(i N «fc@7C^L 

fzmmoitmtffl.tem— <r>mm.t ztix^& 0 l^l*^. i&^tt^jcj: 
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[0 0 7 3] 

10 214, $lxJ4\ 7*FNt- K, t>-7th^t- b\ 
T-SK 1 0 2 (4 , F7>-7XH> t> Iff j& $ ft £ ttsfftM6*6 1 0 4 7&*ft 

ass $ jut v> t\ h^l^v v(f fjnittoto ^u^t zm&m 

[0 0 7 4] 

• *v a.- )]/<DmM<DMW-.*7F\^tzmx$>& 0 mi i^u >^ • ^v^.- 

>n o 6(4, «E*aEi7^«to f |g l OTjfcWLfcfcra&ofliifcfc $nrv^ &eo<7) 

, ^itm^-ui 02 skimi-us 2 Kwzm&Lxm&ztLx&t), 
m 1 1 l tzwn $\itmtttmtt-t %> >^ • -tv^.-^ 1 0 6 (4 

[0 0 7 5] 

eh 2(4, *5kw<Dyt') ■ *i;^-fr£&trmWi&mmw.<7)frm£mmx 

ihho H 1 2 IZTFLfzmn&mmW: 1 1 0(4, 7 1/^y7^-f^7, ^- K 
■rVX^, CD-ROM, fcv»o^#tt^|B1t«E#^, rp%:%kmmW (CPU) 
, ROM, RAM^^^^^'J»f^yt-vl 1 2^ 
1 2 £^»^IKfr^&£#<^ffi#l 1 4t^^«$^lTl^o yt-> 
1 1 2 Ctt, SCS I#-F%¥*mttZZt*f%&£irzm&#-h*ZftX 

*sm%xvv v 1 1 6&±z>\ &m<D®&muzmmi- & z trfx ^ & v *r v v 

1 1 8 %£*^A,XM$LZfrX^Z> 0 
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[0 0 7 6] 

geei-& - t^T*i! &<> mi 2 ^LtzmM^Mxn, ± x )y? • tya-f 

5 0(i, v*-v 1 1 2 (D^^iz^^titzV y- v hi 18 
t J: 19 , ffll x. C P U * t' t * L £ El g&3£«± Ci)£$*Ltv^^ 
$*LTV»* 0 Tt'J • *ya-;l/5 0 f±> *7r^At 12 0S-, titfR&LSil 
1110 or*3SBH*5tt*^Be*t^, -r*- ? n y ^E«ltv>o7tE«l5? 

sik»h-& c: t * njfg ft -7 r >r j: zmm&mmwiftmnw.mwm 

[0 0 7 7] 

Ei 1 2 K^Lfc^fl-K^ ^mwit 1 )^? • ^v\x-;u5 0frb<Dlt 
77^^112 0^, fiMSIl 1 0onSP^t3l#mL-C, ItiKOtf^M 

i"-?>C t* J -e#, $lx.(i\ LAN, WAN, 4 >9-*y h fcV»o/;^-y h 7- 
* £^ L ^ 7 K • ^ > - t- > y<Dtzib<DlfflB&. ■ m&fe<D *y h 7 - 

[0 0 7 8] 

m 1 3 utt, ^m^mn^mmm 1 1 o «k^M7*d y tm^^-to 
mi 1 i<zm2tifz*§kw<Dmm%kmmm 1 1 o(±, f^a^s (cpu) 12 
2 c pu 1 2 2 zmwjz-t&tzttxDtu y ? 1 2 4 1 /omm. 1 

26a-126cL ^n^'tiV) I / OmWZfrLxmmZ ti& , fU7W 

, > ^fc^xtb^^e 1 2 8 <h, 7i/+->7^-fa^ ^-Kfa 

CD-ROM, D VD^^^-g-trfSH^g 1 3 0 fc, R Am <h v>o ^ * 'J 
1 3 2 fc, £«5fi:£i:Tti*i-5^ ^7-^ 0^7x-XtI 1 3 4 & 
S:^-CttJS$*itv^o ^i^tfmaiSf 1 1 Oli, 

'J>* • ^v^-^^irftM-^f&^gi 3 6 *^A,-em$LZiXX^h 0 
[0 0 7 9] 

Hi 3 \z&\,*x&mirZ%m<am&Ki$^Xk±, mm* Mrftttiz ft ntztb^ c 
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PU12 2(i, Z<7>%m<7>!fe%z*mz-l£*f) 1 3 2^t%?M^~&Z>tztb\,Z\&t} 

rfX^Z> 0 C PU 1 2 2 7)^<7)##3i<^^^^ct i^m^jf-^ti, jt7 7^Mtl 
3 8 ^ y )\-LXm%mt^rt LtMt^4ti 1 3 6^t&hti& 0 tfz, 0 1 
3 tC^L^»^ff^-e(iI^<7)Ml:±, C P U 1 2 2 frh<D\&+)*t 4 tti^J <h L 
T^Ltv^^ ^B^tcijv^-C(i^!J^{i\ 6 0 i^-v ^)V(DXt) i> v!itXfrZ> L 

[0 0 8 0] 

-^-H^S 13 611, 3>hn-7l40t, n L t^^o $ 

tLT^^f^^ 1 4 2 <h £^-?ffJ&£n-Cv>& 0 3>Fn-7l4 0li, ffi 

-y 3 >.r-7)H4 0a^^7n77 , U, C P U 1 2 2 <^tH77 £^ L 

fzmwzmm-t&o imLx^&mM^m^&^xii, cpui 2 2(2, ^ 
1 3 2-^<DW£&&-%W3itLx^*&<7)x\ 3>FD- 7 i4oa, 1 3 

ti T K 1^- x 41 -^-io J: C^t"* * m^r £ }§4f Lt, -e ft^ti izttfc-t £ ^=-5§- £ ^ < 
[0 0 8 1 ] 

tfz, ^miz&^xu, mmMm&ft < %tu£t>:z>&£:mwmx 1 1 

^^iH^^mT-^tJOigT&T^OTn^-va ^ • -f-T*)^ 1 4 0 a £ 
[0 0 8 2] 

ML/:^^^(t ^m<Dm$MUy XZMMLX. *7r4/^l 4 4 
^tm^ti. *7 7^^tl 4 4 ^^Lt I/Oifl 2 6 c ^USJj^ ft&o 
I /Omm. 12 6c (i, ^Ufrt^OEJ l o Lfcffitf^fcgp 1 4 6 £^ 
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[0 0 8 3] 

i-^Tt'J • ^yi-;^ffflLT*iff|4gtl 3 6 £f#]&U $ <b K I 
/O^E 1 2 6 a - 1 2 6 d Hoi>T&0 1 2 Ktf Lfc^fnJ^illf £ "T^ti- 
>^ • *ya-;^ffflf|,MfM^Il 3 6 i t&X% 

. * v h l-? • 4 y ? y j^-X%:t~<DiQl(DmW:frb KPU122 KJtLT* 
[0 0 8 4] 

c n * zmmizmL fz^wm ^mmwrn £ & ^ xmw lx^ tz&\ 
[0So||#*Kifl] 

[El 1 ] *HWO*fi|pl5?*OlSfll^K«:^Lfcigo 

tzm 

o 

[0 4] ^^OTtiifnJS*^ J:^>*S^^^ aV-> 3 >LX&btitz 

[0 5] *3£^O^B|6]£3tlci3tt&*n;* h-*£jjtLfcl"f h • <> 

[0 6] ^H^oM[6]ll^^^-r^^:i6<7)^^ 1 o«^^U; 

0o 

[0 7] *5£W<DJti) • tya-^im 

[0 8] ^^Hfcv^-c^ffli-^>^9^(7)$^(7)i^gB^^L^iEM0o 
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m 9 ] *%w<7)±mfamm<owm%Mmm 0 

[mi o] Jf5tw<nit'}>? • ^"j^-)i<*mmLxmfcLt2%itu<nnM(D 

[mill ^ y &m-&^xjx^fa%mm*^itt'? z>it*) y ? •^va.-^o 
[m 1 3 ] ^%m<7)mm>&mgiW<7)mm?v -y^m 0 

[mi 4] ERM^>X^7lc^MtcfML7t:^I|oI^^<7)lx^ M/-A-yU 

10-/'JXA, 14-ft7jM, 16-R£ffl> 18, 2 0-ffl 

®x 2 2-$7fcgp, 2 4— #S£M1^>X\ 2 6-#ffflU>X\ 28-7°'JXA 
, 3 0-JtMV^X\ 3 2-3$®l'>X\ 3 3 6-^801^ 

, 3 8"i» 4 0-fflgR, 4 2—E18B, 4 4 -/JvgcWfflJ^K 4 6-/^1 
5 ^ya-iK 52— n***^ 5 4 -#§7£§lk 5 

6— K9>f'*aB, 5 8-7*'JXA, 6 •y>^ > 6 2 — f&TfcSt^-, 6 

4-H]S§^, 6 6- K^/*St?-$&, 6 8-E]{&*^ 7 0-7fc-7T^/^fu 
7 2-fiM^i6j». 7 4-fig^^^H, 7 6-^7^ 7 8-Stc;®, 8 0- 

jt-7 r 4 /*mm, 82-ta:iftJ6^ie, 92-AiE 94- 

m#®. 9 6-*^si/>x, 9 8-ffiMft», 1 1 0 -mm.*&mmw. 11 

2— v-v — 1 1 4-t#:, 1 H-^oyh. 1 h, 12 0 — 

^yf/^ 1 2 (CPU) , 126a 

-12 6c-I/Oil, 12 8-A^gt, 13 0-fEtS^M, 13 2-> 
^e 1 ;, l 3 4—* v h v-? • -f 7x-^, l 3 13 

8-7t7 7>fA^ 140-3>Fd- 7i 1 4 2 — 7fc{f-SH££g|Sx 14 4— 7t 

~7 ~7 A 
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[IIS] it') • MM^V*> >^ • -t^-^^tf 

*Tf &£i&tf>:7fc'; • ®4*tcK£iJ£*t£^:fe*T-6 2 fc, 

I§t1c*?-6 2^^0^lf-A^$(t^^^a6^^2g?SS&-e*^>7fe-7r ^ 7 0 
5£Jtm?6 2 h^7r^ ;*J)H7 o tOWi:|IR$*i, #§?fclt^ 6 2 £ <fc 

[Will] EI 7 
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S3 7\K 'CI 
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50300644473 

HE %EM 8 0 4 5 

1 5f 6 M 6 0 



<K5c«* • ttfllHffff > 
[#frtti«A] 

[ftSA] 
[ftSA] 

laftaA] 



390009531 

T ^ 'J * -^^gj 1 0504, 'Jt| T 

> * -jr- ^--^^-K o-K 
^ ^--^ 3 . e ^'^X • 7->->X • n 
-'f l/-y 3 > 

100086243 

n^nm^a^Tnm 1 6 2 3» 14 b^t 

100091568 

n^j\m±m^Tnmi 6 2 3^mi 4 b^t 
* • if- • xAft^i ±wmmmft 

100108501 

W^iHlirAfOTfTT^^l 6 2 3S14 E*T4 

JLif PW£ 

*»A 

100110607 

#^JH!flrAfOTfT^^^3T@ 4 #4^ 

4\£)vav& ffliiimmtmmmm 
raw ana 
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i . b 



2000^ 5^169 
£ ft £ 5! 

7^'J*^| 1 0 5 0 4 , 7-^E>? ( 

#itil& L) 

^^-tyat*" \£ s J%*7s • -7 v — > X • n — s|? U — v a 
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